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X. The Conclufion of Dr- DefagulierT Account 
of Mr. Hales’j Vegetable Staticks. 


CHAP. VII. Of Vegetation, 

O UR Author in this Chapter applies his feveral 
Experiments, and Conclusions drawn from 
them, to Vegetation ; and fhews chiefly the follow¬ 
ing Things, viz. That Vegetables are compos’d of 
Sulphur, volatile Salt, Water, Earth and Air. 

That in Nutrition the Sum of the attracting Powers 
of thofe Subftances is fuperior to the Sum of the 
repellent j and as the watry Vehicle flies off, the Parts 
harden. 

That Oil, which is made up of Sulphur and Air, 
abounds in Seeds for their better prefervation. 

That in cold Countries, where thofe Principles are 
not fo firmly united, fmall Wines, fucli as Rhenijfx , 
moft eafily yield their Tartar (which by Experiments 
appears to contain Oil and Air;) but generous Wines, 
fuch as Madera , having thofe Principles more firmly 
united, will bear a great degree of Heat before they 
part with them. 

That the ufe of the Leaves of Trees is to bring 
up Nourilhment within reach of the Attra&ion of 
the Fruit, to carry off the redundant watry Fluid ; 
to imbibe Rains and Dews which are impregnated 
with Salt and Sulphur ; as likevvife to imbibe 
Air, and to be of the fame ufe to Plants as the Lungs 
are to Animals. 

That Plants which are overfhaded, or too replete 
with Moifture , cannot fo well imbibe Air : There¬ 
fore, tho* they will flioot out fall, and have much 
Wood, they will be more barren in proportion. 
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Mr. Hales , by a very ingenious Contrivance, found 
the Degrees or growing in every part or young 
Shoots, which in their growing extend thcmfelves 
mod in the middle, and leaft towards the top and the 
bottom ; the ductile Matter for their growth being 
drawn out in length like melted Glafs-Tubes, which 
retain a Hollownefs, tho’ drawn out to the fmal- 
left Thread. N. B. In feme Animals there is fuch 
a tough duttile Subftance i which hardens when expos’d to 
the Air in {mall Threads , as in Spiders and Silk-Worms. 

He fhewSjthat the Pith ferves to fupply the dilating 
Moifture for the tender Shoots; but that their Figure 
may be oblong, and not round, as the Fruit com¬ 
monly is, there are tough Diaphragms in the Pith at 
fmall diftance from each other, which check the la¬ 
teral txpanfion j as alfo horizontal Fibres, which 
ferve for the fome purpofe : Arid of the fame lort is 
the Pith in the large growing Feathers of Birds; which 
is made up of Velicles that can be diftended length- 
wife, but have Sphindters at the ends, to prevent too 
large a lateral Dilatation, —> That the Bones of A- 
nimals do not grow at the Joynts (which would pre¬ 
vent their tree Motions,) but at the Symphyfis , viz. 
where the Heads joyn to the Shanks of the Bones 
That there are particular VefleJs in Vegetables, as 
well as Animas,, appropriated for conveying different 
ibrts of Nutriment; and that where a vilcid Sub¬ 
fiance is to befurniflied, the VeiTels are lengthen’d, 
and often fetch a corapsfs to retard rhe Velocity of 
the Fluid, which is to be infpifiated into an Hard Sub¬ 
fiance. Thus in hard Stone-Fruits the Umbuical Veflel 
goes round theCcncave of die Stone, and then enters 
the Kernel near its Cone. 

Then at laft, our Author traces the Vegetation of 
a Plant, from a Seed to a Tree again producing Seed; 
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which Account, as it cannot well be contracted, with¬ 
out leaving out fomething material; and as it ferves to 
ihew feme of the excellent ufes of our ingenious Phi- 
lofopher’s happy Difcoveries, I fhall Cto conclude this 
AbftraCt) give in the Author s own Words. 

<f Supported by the Evidence of many of the fore- 
“ going Experiments, I will now trace the Vegetation 
of a Tree, from its firft feminal Plant in the Seed, 
“ to its full Maturity and Production of other Seeds, 
“ without entring into a particular Defcription of the 
“ Structure of the Parts of Vegetables ; which has 
** already been done by Dr. Grew and Malpighi. 

“ We fee by Experiment 56, 57,^8, on diflilled 
“ Wheat, Peafe, and Muftard-Seed, what a wonderful 
“ Provifion Nature has made, that the Seeds of Plants 
“ ftiould be well ftored with very adtive Principles ; 
“ which Principles are there compacted together by 
“ him, who curioufly adapts all things to the pur- 
“ pofes for which they were intended, with fuch a juft 
“ degree of Cohefion, as retains them in that State, 
“ till the proper Seafon of Germination : For if they 
“ were of a more lax Conftitution, they would too 
“ foon diflblve like the other tender Annual Parts of 
“ Plants: And if they were more firmly connected, 
“ as in the Heart of an Oak, they rauft neceflarily 
“ have been many Years in germinating, tho’ fupplied 
<c with Moifture and Warmth. 

“ When a Seed is Town in the Ground, in a few 
“ Days it imbibes fo much Moifture, as to fwell with 
“ very great force ; as we fee in the Experiment on 
“ Peafe in an Iron-Pot, This forcible Swelling of the 
“ Lobes of the Seed ar, ar , (Fig.*.) does probably 
“ protrude Moifture and Nourilhment from the capil- 
“ lary Veflels r r, which are called the Seed-Roots, 
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** into the Radicle czd> which Radicle, when itis thus 
** iliot fome length into the Ground, does then im- 
“ bibe Nourilhment from thence } and after it has ac- 
** quir’d fu/Bcient Strength, as this tender du&ile Root 
“ is extending from z to c, it muff neceflarily carry 
“ the expanding Seed-Lobes upwards at the fame time 
“ that the dilating from z to d makes it fhoot down- 
“ wards ; and when the Root is thus far grown, it 
“ fupplies the Plume l with Nourilhment,• which 
“ thereby fwelling and extending, opens the Lobes 
“ a r, a r, which are at the fame time raifed above- 
* ground with the Plume i, where they by expanding 
“ and growing thinner, turn to green Leaves (.except 
“ the Seeds of the Pulfe-kind which Leaves are of 
“ fuch importance to the yet tender Plume, that it 
“ perilhes, or will not thrive if they are pulled off: 
“ Which makes it probable, that they do the fame Of- 
“ fice to the Plume that the Leaves adjoining to Ap- 
“ pies. Quinces and other Fruit do to them, viz, they 
“ draw Sap within the reach of their Attra&ion. (See 
“ Exper. 8 . and jo.> But when the Plume is fo far 
“ advanced in growth, as to have Branches and ex- 
“ panded Leaves to draw up Nourilhment, then thefe 
” fupplemental feminal Leaves a r,, a r t being of no 
“ farther ufe, do perifh; not only becaufe the now- 
<{ grown and more expanded Leaves of the young 
“ Plant or Tree do fo overfhade the fupplemental 
“ Leaves, that the former more plentiful Perfpiration 
“ is much abated ; and thereby alfo their power of 
“ attrading Sap fails; but alfo becaufe the Sap is 
“ drawn from them by the Leaves j and they being 
u thus deprived of Nourilhment, do perifh. 

“ As the Tree advances in ftature, the firft, fecond, 
“ third and fourth Order of the lateral Branches Ihoot 
“ out, each lower Order being longer than thofe imrne- 

“ diately 
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41 diately above them ; not only on the account of 
** Primogeniture, but aifo becaufe being inferted in 
“ larger parts of the Trunk, and nearer the Root, 
“ they have the advantage of being ferved with great- 
4 ‘ er plenty of Sap, whence ariles the beautiful para* 
“ bolical Figure of the Trees. 

“ But when Trees ftand thick together in Woods or 
tc Groves, this their natural Shape is alter’d ; becaufe 
“ the lower lateral Branches being much Ihaded, they 
“ can perfpirelittle,* and therefore drawinglittleNou- 
“ rilhment, they perilh: But the Top-Branches being 
“ expofed to a free drying Air, they perfpire plenti- 
“ fully; and thereby drawing the Sap to the Top, 
“ they advance much in height. But vice verfA , if 
** when fuch a Grove of tall Trees is cut down, there 
« be left here and there a Tingle Tree, that Tree will 
“ then fhoot out lateral Branches,* the Leaves of which 
M Branches now perfpiring freely, will attradf plenty 
“ of Sap ,* on which account, the Top being deprived 
4< of its Nourilhment, it ufually dies. 

“ And as Trees in a Grove or Wood grow only in 
“ Length,becaufe all the Nourilhment is by the Leaves 
44 drawn to the top,mod of the fmall lateral Ihaded Bran- 
** ches in the mean time perilhing for want of Perfpira- 
“ tion and Nutrition: So the cafe is the very fame in 
** the Branches of a Tree, which ufually making an An- 
4< gleof about 45 Degr. with the Stem of the Tree, do 
“ thereby beautifully fill up at equal and proper Diftan- 
“ ces the fpace between the lower Branches and the top 
“ of the Tree, forming thereby as it were a parabolical 
** Grove or Thicket; which lhading the Arms, the 
fmall lateral Shoots of thofe Arms ufually perilh for 
want of due perfpiration; and therefore the Arms 
“ continue naked like the Bodies of Trees in a Grove; 
“ all the Nourilhment being drawn up to the tops of 
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** the feveral Branches by the Leaves which are there 
“ expos’d to the warm Sun and free drying Air,where- 
“ by the Branches of Trees expand much, 

‘‘ And where the lateral Branches are very vigo- 
“ rous, fo as to make frrong (boots, and atrraCf the 
“ Nourilhment plentifully, there the Tree ufually a- 
“ bates of its height 5 But where the Tree prevails in 
“ height, as in Groves, there commonly its lateral 
“ Branches are fmallefl. So that we may look upon a 
“ Tree as a complicated Engine, which has as many 
S{ different Powers as it has Arms and Branches, each 
“ drawing from their common Fountain of Life the 
“ Root: And the whole of each yearly growth of the 
“ Tree will be proportionable to their attracting Pow- 
ers, and the Quantity of Nounfhment the Root af- 
** fords. But this attracting Power and Nourifliment 
il will be more or lefs, according to the different Ages 
“ of tiie Tree, and the more or lefs kindly Seafons of 
u the Year. 

“ And the proportional growth of their lateral and 
“ Top-Branhes in relation to each other, will much 
“ depend on the difference of their feveral attracting 
“ powers. If the Perfpiration and Attraction of the 
“ lateral Branches is little or nothing, as in Woods and 
Groves, then the Topr-Braoches will mightily pre- 
“ vail; but when in a free open Air the Perfpiration 
4 ‘ and Attraction of the lateral Branches come nearer 
“ to an Equality with that of the Top, then is the a- 
“ fpiring of the Top-Branches greatly check’d. And 
*’ the cafe is the lame in molt other Vegetables, which 
“ when they Rand thick together, grow much in length 
“ with very weak lateral Shoots. 

“ And as the Leaves are thus ferviceable in promo- 
“ the growth of a Tree, we- may obfervt, that Nature 
“ has plac’d the Pedals of'the Leave- (talks where moft 

“ Non- 
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“ Nourifliment is wanting to produce Leaves, Shoots 
“ and Fruit; and fome fuch thin leafy Expanfion is 
“ fo necefiary for this purpofe, that Nature provides 
“ fmali thin Expanfions, which may be called prima- 
“ mary Leaves that ferve to proted, and draw Nou- 
“ rifnment to the young Shoot and Leaf-buds before 
“ the Leaf it felf is expanded. 

“ And herein we fee the admirable Contrivance of 
“ the Author of Nature, in adapting her different 
“ Ways of conveying Nourifliment to the different 
“ Circumftances of her Productions. For in this Em- 
“ hryo -ftate of the Buds a fuitable proviffon is made 
“ to bring Nouriilimcnt to them in a Quantity fufEci- 
“ ent for their then fmal! Demands. But when they 
“ are in fome degree increaled and formed, a much 
“ greater quantity of Nourifliment is necefiary in pro- 
“ portion to their greater Increafe : Nature, that fhe 
“ may then no longer fupply with a fcanty hand, im- 
“ mediately changes her Method in order to convey 
“ Nourifliment with a more liberal hand to her Pro- 
* ( dudions; which Supply daily increafes bythegrea- 
“ ter Expanfion of the Leaves, and conlequently the 
<£ more plentiful A'tradion and Supply of Sap, as the 
“ greater grow th and demand of it increafes. We find 
a much more elaborate and heaudiul Apparatus for 
the like purpofe, in the curious Expamlons of Blof- 
*' foms and flowers, which feem to be appointed by 
Nature, not only to proted, but alfo to draw and 
convey a Nourifliment to the Embryo-Yrxnt, and 
‘‘ Seeds. But as foon as the Calix is form’d into a 
fmali Fruit now impregnated with its minute femi- 
c *’ nal Tree, furnish’d with its Secondine> Chorion and 
‘‘ Amnion v which new-fet Fruit may in that date be 
“ look’d upon as a compleat Egg of the Tree, yet in 
“ Embryo) then the Bloffbm falls off, leaving this 
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“ new-form’d Egg or firft-fet Fruit in this Infant-ftate, 
“ to imbibe Nourifhment fufficient for it felf, and the 
“ Fa tin with which it is impregnated : Which Nou- 
“ rifhment is brought within the reach and power of' 
“ its Su&ion by the adjoyning Leaves 
“ If I may be allow’d to indulge Conje&ure (in a 
Cafe, in which the moft diligent Inquirers are as 
“ yet, after all their laudable Refearches, advanced 
“ but little farther than meer Conje^ure) I would 
“ propofe it to their confideration, Whether from the 
“ manifeft Proof we have that Sulphur ftrongly at- 
“ tra&s Air, a hint may not be taken to confider whe- 
“ therthis may not be the primary ufe, of the Farina 
“ fcecundans, to attrad and unite with it felf elaftick 
“ or other refin’d a&ive Particles. 

“ That this Farina abounds with Sulphur, and that 
“ a very refin’d fort, is probable from the fubtil Oil 
“ which Chymifts obtain from the Chives of Saffron.* 
“ And if this be the ufe of it, was it pofiible 
“ that it could be more aptly placed for the 
“ purpofe on very movable jipices fixed on the (lender 
“ Points of the Stamina , whereby it might eafily with 
“ the lead: breath of Wind be difperfed in the Air, 
“ thereby furrounding the Plant as it were with an At- 
“ mofphere of fublimed fulphureous Pounce ? For many 
“ Trees and Plants abound with it} they may be per- 
“ haps infpir’d at feveral parts of the Plant, and efpe- 
“ dally at the Piftillum , and be thence conveyed to 
“ the Capfula Jeminalis , efpecially towards Evening; 
“ and in the Night, when the beautiful Petala of the 
“ Flowers are dofed up, and they, with all the other 
“ parts of the Vegetable, are in a ftrongly imbibing 
“ ftate. And if to thefe united fulphureous and aerial 
“ Particles we fuppofe fome Particles of Light to be 
“ joyned (for Sir Ifaac Newton has found that Sulphur 
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M attracts Light ftrongly) then the refult of thefe 
“ three by far the moft adive Principles in Nature, 
w will be a Puntlum & aliens to envigorate the Seminal 
“ Plant: And thus we are at laft conduded by the 
“ regular Analyhs of vegetable Nature to the firft 
“ enlivening Principle of their minuted: Origin. 

P. S. Since 1 began this Abftraft , / was with the ingeni¬ 
ous Author , who by fome Experiments try dfince the 
writing of his Book, was become certain of fome 
things which he J.poke doubtfully of before, viz, i. 
That the Diaphragm-Inftrument (fee Page r 6 ^,of 
his Book ) woud ferve to breathe 8 i Minutes when 
it was entirely dry, and the Diaphragms impregnated 
with Salt of Tartar, i. That Leaves imlile 'Air, 
as he has fince tried in Mint in the manner that he 
mention d (in Page 32.9O 3. That this year the 

Heat of the Weather has been at 84 Degrees , 
mark'd on his Thermometers. 

FINIS. 


Advertifemnt. 

■fyl 7 Hereas I publifh’d a Paper concerning the Figure of the 
* * Earth, in the Philofophlcal Tranfactions, Numb. 388, and a 
Paragraph which I cancelPd, was, by the miftake of my Amanu - 
enji: , printed whilft I was fick : I defire fuch Readers as have 
that Tranfaftton by them, to cancel from the Words, Lcftly, Let us 
fuppofe, Page 280. Lin. ult. to the End of the Paragraph. 

Having from time to time neglected to give this notice* I chofe 
to do it here, tho’ late, rather than wholly to omit it. 

jF. T. Defaguliers. 


